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A full characterization of the MSNs is conducted prior to addition of fluorous phase. 
Transmission electron microscopy images depict the stages of MSN synthesis starting with 
the dSiO2 (dense silica cores) (A), the addition of the mesoporous shell (B), partial etching of 
the dense silica cores (C) and completed synthesis of hollow MSNs (D). Dynamic light 
scattering (DLS) is used after the synthesis of the silica cores and after the addition of the 
mesoporous shell, when overlain there is a clear shift of approximately 40 nm (E), from this 
data the Z-average and polydispersion index (PDI) are calculated (F).
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MSNs extract iron into core post synthetically. MSNs of approximately 150 nm in size (A) are loaded with the fluorous 
phase by sonication (B,C). The nanoparticles are dispersed in buffer containing iron(III) citrate and are left under 
sonication to promote the extraction of the aqueous iron citrate into the fluorous phase, forming the Fe(acac-F)3 complex 
(D) in the core of the MSN (E). After a series of washes to remove excess iron, 19F- NMR spectroscopy is utilized to 
determine if iron has successfully been extracted into the fluorous phase.

Iron is extracted into 
MSNs but remains on 
outer silica shell. 
• Silica bound iron alters 

T2 relaxation times (A)
• Potential iron chelators 

for exploration  as 
washing agents (B).

(A) (B)

Known iron chelators have 
varying results eliminating MSN 
shell bound iron. 
• EDTA shows the least promising 

results with iron removed from the 
fluorous phase and left on the 
particles

• Deferasirox shows the most 
promise removing shell bound iron 
without competing for fluorous iron

**Relaxation times are measured by 19F-NMR with respect to PFCE by standard Inversion Recovery and CPMG experiments
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The implementation of hybrid imaging instruments, specifically the PET-MR, in clinical practice 
demands for the synthesis of a probe with optimized functionality for both imaging types. 
While there is significant literature precedent for small molecule and nanoprobes for the 
respective imaging modalities, little work has been conducted into the development of a dual 
imaging probe.1,2 I hypothesize that mesoporous silica nanoparticles (MSNs), containing a 
fluorous extractant, will enable rapid aqueous radiometal ion chelation inside of the MSNs 
addressing the challenges of PET-MR imaging. This proof-of-concept study will include:

• Synthesis and full characterization of fluorous MSNs with the extractant 
(perfluoroheptanoyl)acetone (acac-FH) in perfluorocrown-5-ether (PFCE)3,4 

• Experimental design and optimization the extraction of iron(III) citrate
• Radiolabeling with PET isotopes and phantom images for PET-MR

This work seeks to use the information gained from iron extraction to improve upon the 
lengthy synthesis times associated with nuclear medicine, and the direct competition with the 
desirable short half-lives of medically relevant isotopes. Although the current scope of future 
work is focused on the implementation of imaging isotopes like 45Ti (t1/2= 3 hr), 68Ga (t1/2= 68 
min), and 89Zr (t1/2= 78 hr); there is great potential for the application of this system as a 
theranostic probe.5

0

0.2

0.4

0.6

0.8

1

1.2

T1 T2 T2/T1

Se
co

nd
s

0

0.2

0.4

0.6

0.8

1

1.2

T1 T2 T2/T1

Se
co

nd
s

0

0.2

0.4

0.6

0.8

1

1.2

T1 T2 T2/T1

Se
co

nd
s

0

0.2

0.4

0.6

0.8

1

1.2

1.4

ED
TA

De
fe

rip
ro

ne

De
fe

ra
si

ro
x

ED
TA

De
fe

rip
ro

ne

De
fe

ra
si

ro
x

Post Extraction 3rd Wash

Se
co

nd
s

T1 T2 T2/T1

Future Work Incorporating Radiometals
Fluorous Phase

19F- NMR confirms that 
adding the fluorous 
phase to MSNs does 

not alter the relaxation 
time. 

MSNs with acac-FH 
have a noticeable 

decrease in T1 and T2 
after the addition of 
iron(III) citrate to the 

solution. 

Additional iron is not 
extracted into the 

fluorous phase after the 
initial extraction. 

After radiolabeling 
experiments have 

been optimized 
there is potential for 

in vivo work to be 
conducted and for 
dual 19F MR-PET 

images to be 
acquired.


	HIPPO poster session .pdf
	Poster Hippo.pdf
	Poster Hippo.pdf
	P 1 - Amason_HIPPO_2023_Revised 8.1.23 printed.pdf

	P 2 - HIPPO Poster ANL S.Apata 8-3-2023.pdf
	Slide Number 1

	P 3 - Bender printed.pdf
	Slide Number 1

	Poster Hippo
	P 4 - Erick_Brady HIPPO (1) printed.pdf
	P 5 - Poster Dana Braun printed.pdf
	P 6 - 2023 HIPPO poster Cingoranelli  printed.pdf
	Slide Number 1

	P 7 - Drapal HIPPO Poster.pdf
	Slide 1: Reduction of 50Ti dioxide to 50ti metal

	P 8 - EBIWONJUMI  Nife_HIPPO_Poster_V3.pdf
	Optical Model Tuning Studies for Optimized Medical Isotope Production

	P 9 - HIPPO2023_Poster brooke green printed.pdf
	P 10 - Aditi Gurudutt HIPPO Final Research Poster printed.pdf
	P 11 - HIPPO Poster_Final.Lauren Hoekstra printed.pdf
	Slide Number 1

	P 12 - ArgonneSciencePoster_36x48inches_Kdstudies_2 Jacob JOrdan 7.31.23 printed.pdf
	Kd studies of cu & Zn Separations for radioisotope production applications

	P 13 - HIPPO Poster Hong Beom Lee printed.pdf
	Slide 1

	P 14 - Lo_HIPPO_POSTER_YI-HSUAN printed.pdf
	投影片 1

	P 15 - Laura McCann HIPPO_ANL_Poster_2023 printed.pdf
	Slide Number 1

	P 16 - Justin Peikin HIPPO Poster 2023 printed.pdf
	P 17 - HIPPO_Poster_Putnam_2023_Final_Print printed.pdf
	Slide Number 1

	P 18 - HIPPO Poster Guerrero printed.pdf
	P 19 - shefali_Ti-HIPPO_shefali_ANL printed.pdf
	Slide Number 1

	P 20 David Thomas ANL TC Poster (2).pdf
	Slide Number 1




